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Substitute 
Brief on Appeal under 3? C.KR. §41.37 



Sir: 



This is a substitute Brief on Appeal regarding appellants' appeal from the Examiner 's final re- 
jection of Claims 29 to 32 and 34 to 36, dated February 25, 2005. Claims 29 to 32 and 34 to 36 are 
currently pending. 
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Real Party in INteresiy 

The real party in interest is Abbott & Co. KG of Germany. An assignment document to record 
the change of ownership from Knoll Aktiengesellschaft to Abbott Laboratories GmbH is w prepara- 
tion and will be filed in due course. 

Related Appeals and Interferences: 

To the best of appellants' knowledge and belief, there are no interferences or other appeals 
within the meaning of 37 CFR §41.37(c)(l)(ii)> 

Status op the Claims: 

Claims 29 to 32 and 34 to 36 are currently pending in the application. The current status of those 
claims is as follows: Claims 29 to 32 and 34 to 36 stand rejected. 

Status op the Amendments; 

New Claims 37 and 38 were presented by appellants in an amendment under 37 CF.R. §1.116 
dated July 14, 2004* In an Advisory action dated August 09, 2004, the Examiner indicated that the 
respective amendment would not be entered for purposes of appeal. No further amendments were 
filed in this application after final rejection. 

The claims, therefore, stand as presented by appellants prior to the final action, i.e. as presented 
in appellants 7 reply dated November 20, 2003. 

S ummary of m Claimed Subject Matter: 

The invention disclosed and claimed by appellants relates, in its broadest aspect as set forth 
in Claim 29, to a method for treating migrainous cerebrovascular disorders which comprises 
administering to a subject in need thereof an effective amount of at least one binding partner for a 
5-HT5-receptor which exhibits a certain binding affinity and selectivity for the 5-HTS^-receptor 
over a 5-HTlD-receptor. 1 ) 

Binding partners according to appellants* invention are understood to be low molecular 
weight, usually synthetic compounds, antibodies or aptamers, 2 ) which bind to, or couple with, aia 



1) Ci, c&, Claim 29; page 1 , indicated lines 4 to 8, page 3, indicated lines 32 to 35, and page 4, indicated lines 1 to 27, of the applica- 
tion* 

2) Ct, e.g^ page 7, indicated lines 27 to 42, o£ the application, 

_2- 
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effector function of the receptor in a reversible or irreversible manner. 3 ) Hence, binding partners as 
referenced in applicants' claims can act as agonists, as antagonists, as partial agonists or as partial 
antagonists. 4 ) 

The migrainous cerebrovascular disorders which can be treated in accordance with appellants' . 
method are in particular migraines, 5 ) and more specifically associated migraine, migraine equiva- 
lents, digestive migraine, ophthalmic migraine, ophthalmoplegic migraine, migraine rouge, cluster 
headache or cervical migraine, 6 ) and a particular embodiment of appellants' method is the acute 
treatment, ie. the treatment when acute symptoms of migraine occur. 7 ) 

The binding selectivity for the 5-HT5-receptor over the 5-HTTlD-receptor of the binding 
partners referenced in appellants' claims is such that 

the binding affinity for the 5-HT5-receptor is at least 10 times greater than the binding affinity 

for a 5-HTlD-receptor; 

the binding affinity for the 5-HT5 -receptor is at least 20 times greater than the binding affinity 
for a S-HTlDnreceptor; or 

the binding affinity for the 5-HT5-receptor is at least 50 times greater than the binding affinity 
for a 5-HTli)-receptor, 

respectively, 8 ) with the binding affinity of the binding partners for the 5-HT5 -receptor, as expressed 
by means of the inhibition constant K\ T preferably being less than 10~ 8 M 9 ) 

The binding affinity of the binding partners referenced in appellants claims is generally deter- 
mined in vitro directly or using competition experiments, 10 ) and assays for the determination ofbind- 
ing affinities to 5-HT5 -receptors are in principle known in the art. 11 ) The direct determination of 
binding affinities can be conducted calorimetrically, Le. by measurement of the binding energy re- 
leased, 12 ) Alternatively, the effectivity can be assessed qualitatively or quantitatively, in vitw and 
in vivo, by means of functional assays which are based on those effects which are caused when the 
binding partner binds to the 5-HT receptors in question. Such assessments are based, for instance, 
on the effects of the binding of GTP to G proteins on intercellular calcium levels, onphospholipase 



3) e.g., page 6, indicated lines 23 and 24> page 3, indicated lines 27 to 45, of the application. 

4) Cf.,e.g., page 6, indicated lines 25 and 26, of the application. 

5) Cf M e.g^ Claim 34; page 14, indicated lines 1 1 and 12, of the application. 

6) C£, e.g. F Claim 36; page 14, mdica^ 

7) C£, e.g., Claim 35; page 14, indicated line 28, of the application. 

8) Cf., eg,, CSaiins 29 to 31; page 4, indicated lines 12 to 15, and indicated lines 20 to 27, of the application. 

9) a, e.g., Claim 32; page 5, indicated line 40, to page 6, indicated line 2, of the application. 

1 0) Cf. t e-g., page 5, indicated lines 40 to 42, page 7, indicated lines 44 to 46, and page 8, indicated lines 14 and 15, of the application. 

11) C£, e_g., page 7, indicated line 44, to page 8, indicated line 12, of the application. 

12) Cf., e.& , page 8, indicated lines 1 4 to 1 8, of the application. 

-3- 
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C activity and/or on cAMP production* 13 ) The binding selectivity of a binding partner is determine^ 
by determining the binding affinity of thebindingpartner to each of the receptors in the same manner, 
and then comparing the valnes obtained in the respective investigations. 14 ) 

The asserted suitability of the binding partners for the treatment of migraine is preferably veri- 
fied by animal models based on mechanisms connected to the formation of migraine, 15 ) i.e. based 
on 

protein extravasation; 16 ) 

distribution of the carotid blood flow; 17 ) 

expression and translocation of the nitroglycerin-induced c-fos gene; 18 ) and 

retinal and cortical spreading depression. 19 ) 
In contrast to the prior art which focuses on optimizing the selectivity of compounds for the 
5-HrriD-receptbr in order to develop suitable treatments of migraine, 20 ) appellants' invention pro- 
vides for a migraine treatment which is conducted with binding partners which exhibit a selective 
binding affinity for the 5-HD5-receptor. 21 ) 

Grounds op Rejection to be Reviewed: 

Whether the Examiner erred finding that appellants' Claims 29 to 32 and 34 to 36 were unpat- 
entable under 35 U.S.C. §112,111, for failing to meet the written description requirement and the en- 
ablement requirement. 

Argument^: 

A description as filed is presumed to be adequate, unless or until sufficient evidence or reason- 
ing to the contrary has been presented by the examiner to rebut the presumption.? 2 ) The examiner, 
therefore, must have a reasonable basis to challenge the adequacy of the written description. The exa- 
miner has the initial burden of presenting by a preponderance of evidence why a person skilled in 
the art would not recognize in an applicant's disclosure a description of the invention defined by the 

13) Cf. e,g., page. 8, indicated line 26, to page 9, indicated line 21, of the application- 

14) Cf.,e.g., page 8, indicated lines 20 to 24, of Ac application. 

15) Cf„ «,g.„ page X h indicated lines 27 to 30, and page 2, indicated Unes 12 to 1 9, of the application. 
16") Cf., e.g., page 1 1 , indicated lines 32 to 44, of the application. 

17) Cf.,e.g., page 12, indicated lines 1 to 7, of the application. 

1 8) Cf,, e.g., page 12, indicated lines 9 to 15. of the application. 

19) CL, e^ page 12, indicated lines 1 7to 20, of the application. 

20) Cf„e,gH pageS, indicated lines 12 to 21, of the application, 

21) Ct,e.g^page3,indtoiedlines2^ 

22) Seee.g.,/*reMan^c^439F:M 

-4- 
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claims, 23 ) In rejecting a claim, the examiner must set forth express findings of fact which support 
the lack of written description conclusion. These findings should: 

(A) Identify the claim limitation at issue; and 

(B) Establish a prima facie case by providing reasons why a person skilled in the art at the time 
the application was filed would not have recognized that the inventor was in possession of the 
invention as claimed in view of the disclosure of the application as filed. 24 ) 

A publication of Read et al., Migraine & Headache Pathophysiology, "Cortical spreading de- 
pression and migraine," pp. 81-92, 1999, has been made of record by appellants. That publication 
showed that changes in metabolic, vascular and gene expression observed in experimental cortical 
spreading depression are complex and have a number of correlates in the clinic in migraine with or 
without aura, 25 ) 

Retinal spreading depression is analogous to cortical spreading depression as stated in a decla- 
ration of Dr. Garcia-Ladona of record as illustrated by another publication of record, 26 ) 

The examiner in the final rejection acknowledged that spreading depression is associated with 
migraine aura any may play a role in triggering classical migraine. Thus certain aspects of the publi- 
cations and declaration made of record by appellants do not appear to require any further discussion. 

The basis for the rejection is that only a single compound, HK 02-01, has been shown to meet 
the binding affinity terms of the appealed claims, and that the Garcia-Ladona declaration of record 
only relates to the relative efficacy of that compound compared to the prior art compound Sumatrip^ 
tan. As support for this position, the examiner has relied on In re Wands, 858 F.2d 731, 8 USPQ24 
1400 (Fed. Or. 1988) and University of Rochester v. Searle + Co., 69 USPQ2d 1886 (Fed. Cir. 
2004). 

The Examiner seems to base the rejection at least partly on the assumption that the claimed 
method can be carried out only with either a 5-HT5-receptor agonist or a 5-HT5-receptor antago- 
nist. The assumption is, however, not valid. 

It is true that in principle one distinguishes between antagonist and agonistic effects that a dndg 
may have on a particular receptor. However, this is only a rough classification. According to a more 
sophisticated (and realistic) view one has to differentiate between pure agonists, partial agonists, 
pure antagonists and partial antagonists (cf . the present specification on page 6, lines 23-26). To put 
it another way, any receptor agonist (perhaps with the exception of a 100% pure agonist) has a more 
or less pronounced antagonistic effect on the receptor This is why one and the same drug may even 



23) In reWertheim, 541 F2d 257, 263, 191 USPQ 90, 97 (CO>A 1976> 

24) Cf.MFEP§2163. 

25) Cf. page 89 under "Conclusions." 

26) Cf. DeUma et ai., Brain Research, 614, pp. 45-51 (1993), addressed on page 12, indicated lines 17 to 20, of the application. 

-5- 
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elicit opposite effects depending on the state of the subject treated. For instance, dihydroergotamin 
may cause vasodilation in one patient and a vasoconstriction in another patient. 

It should be emphasized in this connection that it is not required to know the effector function 
of the claimed 5-HT5 binding partners in order to carry out the invention. For instance, the Garcia- 
Ladona declaration shows that all the skilled person has to do is cany out the in vitro screening pro- 
cess and test the thus identified compounds in an appropriate animal modeL 

The screening process is set forth in the present application and enables the skilled person to 
read out those compounds which have the required binding affinity for a 5-HX5-receptor and selec- 
tivity over the 5-HTlD-receptor. Appropriate animal tests are also set forth in the present applica- 
tion and enable the testing of die resulting compounds in terms of anti-migraine activity. All that is 
required for this screening and testing is routine experimentation. See Wands, supra. 

Contrary to the Examiner 's allegation, merely binding of a compound to a receptor can be used 
to predict the biological effect of the compound* In the present case, for instance, there is evidence 
that the binding affinity for 5-HT5-receptor of a compound correlates with the efficacy of the treat- 
ment of migraine. That is to say, if one compares, for instance, the recommended therapeutic dose 
for known anti-migraine drugs with their binding affinity for 5-HT5-receptor» it can be seen th^t 
the therapeutic dose increases as the binding affinity decreases: 27 ) 

8.2 10" 9 M; 
1.79 10- 8 M; 
1.48 10- 7 M; 
7.6 lO^M; 

Please note that this comparison does not belong to the prior art but is based on the present in vferitfoft. 

In vitro and in vivo methods have been fully set out in the present specification as alluded to 
above, and it would not be difficult ox require undue experimentation on the part of one skilled in 
the art to identify suitable compounds without the use of undue experimentation. This is set forth in 
the Wfc/afc decision cited by the examiner and inln reAngstaadt, 537 F.2d 498, 504, 190 USPQ 214, 
219 (Fed. Or. 1976). Also see MPEP §§2164.01 and 2164.06. 

The claims in OS 6,048,850, which was the subject of the University of Rochester case cited 
by the examiner, were drawn to a method of selectively inhibiting PGHS-2 activity by administering 
a compound that selectively inhibits activity of the PGHS-2 gene product* Thus, what was claimed 
was to use a compound having a certain effect in a method for achieving said effect This is a circular 
statement. 



27) The binding affinities are given in example % page 21 , of the specification. 
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In contrast, the claims in the present application are directed to a method for treating particular 
diseases, i.e., migrainous cerebrovascular diseases such as migraine. Thus the subject matter of the 
present claims is not simply confined to selectively infubiting 5-HT5-receptor activity by adminis- 
tering compounds that selectively inhibit the activity of the S^HTS-^receptor. On the contrary, the 
present invention teaches for the first time that cerebrovascular disorders such as migraine can be 
effectively treated with binding partners for the 5-HT5-receptor. Thus, it is the relationship betweefr 
the 5-HT5 binding affinity and the treatment of certain diseases which represents the contribution 
the present invention makes over the prior art. 

The '850 patent, however, does not make such a contribution. Actually, the gist of the '850 
patent is the cloning of the PGHS-2 gene and the provision of a screening method for identifying 
a compound that inhibits prostaglandin synthesis catalyzed by mammalian prostaglandin H syn- 
thases (PGHS-2). 

Two prior decisions cited in University of Rochester reflect the fact that physical properties can 
give a precise definition and that the principle set forth in Metcalfe is still correct. They axe EliLiUy 
& Co. v. Bam Labs., Inc., 251 R3d 955, 58 U$PQ2d 1$65 (Fed. Cir. 2001) an&Enzo Biochem., Inc. 
u Gen-Probe, Inc. , 323 R3d 956, 63 U$PQ 1609 (Fed. Or. 2002). Indeed, as held inEnzo, disclosure 
of anucleic acid can support a claim to nucleic acids that hybridize to it (i.e., that have a certainbind- 
ing affinity for it). 

The present specification sets forward several "animal models [based] on mechanisms which 
can underlie the formation of migraine" disorders. 28 ) These animal models include protein extra- 
vasation, distribution of cartoid blood flow, measurement of the nitroglycerin-induced c-fos gene 
expression and translocation, measurement of other transcription factors such as c-jun, zif268, or 
Homer gen isof onns, retinal spreading depression, and cortical spreading depression. 29 ) These ani- 
mal models are described in detail in the prior art, and testing identified 5-HT5 binding partners us- 
ing these models would be a matter of routine to the appropriately skilled artisan. 

The specification contains assertions as to the efficacy of the 5-HT5 binding partners in treat- 
ing migraine disorders which must be taken as enabling in the absence of specific reasoning to the 
contrary. In re Dinh^Nguyen, 492 F.2d 856, 181 USPQ 46 (CCPA 1974); In reMarzocchi, 439 R2d 
220, 223, 16? USPQ 367, 369 (CCPA 1971). The reasoning presented by the Examiner does not ac- 
count for all information available to one skilled in the art, and is not, therefore, sufficient to over- 
come the established presumption. 

The Garcia-Ladona declaration of record demonstrates the efficacy of 5-HT5 bindingpartners 
of the appropriate binding affinities relative to 5-HT1D affinity. The declaration supports the prfcr 
sumption that one of ordinary skill in the art would be able to carry out the presently claimed inveh- 

28) Cf. page 22, indicated lines 28 to 30, of the application. 

29) Ct page 7, indicated lines 15 to 21, and page 1 1 , indicated line 32» to page 12, indicated One 20, Of the application, 

-7- 
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tion based on the specification disclosure and knowledge already in the art. Although the present 
claims are drawn to a procfess, the decision In reBundy, 642 F.2d 430, 434, 209 USPQ 48, 52 (Fed, 
Or, 1981), is considered to be quite relevant to the present fact situation, especially the quotation 
which follows: 

Early filing of an application with its disclosure of novel compounds which possess significant 
therapeutic use is to be encouraged. Requiring specific testing of the thousands ofprostaglan- 
din analogs encompassed by the present claim in order to satisfy the how-to-use requirement 
of §112 would delay disclosure and frustrate, rather than further, the interest of the public. 



C o N CLU S I ON 

In light of the foregoing reasons and explanations, appellants respectfully urge that the Ex- 
aminer's fiaal rejection of appellants' Claims 29 to 32 and 34 to 36 under 35 U.S.C. §112, 11, as 
being unpatentable for failing to meet the written description requirement and the enablement re- 
quirement was in error. It is therefore respectfully requested that the Examiner's respective rejec- 
tions be reversed. Favorable action is solicited. 



Please charge any shortage in fees due in connection with the filing of this paper, including 
Extension of Time fees, to Deposit Account No, 14.1437. Please credit any excess fees to such de- 
posit account. 

Respectfully submitted, 

Novak Druce DeLuca & Quigg 



NOVAK DRUCE JJEJLUC 



Jason D. Voight 
Reg, No. 42,205 

Customer No.: 26474 
1300 Eye Street, N.W. 
Suite 400 East Tower 
Washington, D.C 20005 
(202)659-0100 

Encl.: CLAIMS APPENODC 

Evidence Appendix . 
Related Proceedings Appendix 

JDV/BAS 
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Claims Appendix: 

29. A method for treating migrainous cerebrovascular disorders which 
comprises administering to a subject in need thereof an effective 
amount of at least one binding partner for a 5-HT5-receptor whose 
binding affinity for the 5-HT5-receptor is at least 10 times 
greater than its binding affinity for a 5-HTlD-receptor- 

30. The method as claimed in claim 29, where the binding; affinity of 
the binding partner for a 5-HT5-receptor is at least 20 times 
greater than its binding affinity for a 5 -BT ID-receptor* 

31. The method as claimed in claim 29 , where the binding affinity of 
the binding partner for a 5-HT5 -receptor is at least 50 times : 
greater than its binding affinity for a 5-HTlD-receptor ♦ 

32. The method as claimed in claim 29 , where the Ki value for binding 
of the binding partner to the 5-HT5-receptor is less than 10-* M* 

34. The method as claimed in claim 29, wherein the migrainous cere- 
brovascular disorder is migraine. 

35. The method as claimed in claim 34, wherein the binding partner is 
administered when acute symptoms of migraine occur. 

36* The method as claimed in claim 34, wherein the migraine is a 
disorder selected from the group consisting Of associated mi- 
graine, migraine equivalents, digestive migraine, ophthalmic mi- 
graine, ophthalmoplegic migraine, migraine rouge, cluster head- 
ache and cervical migraine. 
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Evidence Appendix: 

Dr. Garda-Ladoaa's Declaration dated November 17, 2003 

Read et al., Migraine <fe Headache Pathophysiology, "Cortical spreading depression and migraine," 
pp. 81-92 (1999). 

The papers were submitted with appellants* reply of November 20, 2003 (date of the Certificate of 
Mailing). Entry and consideration of the reply was acknowledged by the Examiner in the Office ac- 
tion of February 25, 2004. Copies of the respective papers are enclosed with this paper. 
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Related Proceedings Appendix: 



To the best of appellants' knowledge and belief, there are no interferences or other appeals 
within the meaning of 37 CFR §41.37(c)(l)(ii). 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 
Garcia-Ladona 




Serial No. 09/869,814 

Group/Art Unit: 1646 

Filed: 05/07/01 

Examiner: JIANG, DONG 
For ; Binding partners for 5-HT5A receptors for the treatment of migraine 



DECLARATION 

I, Francisco Javier Garcia-Ladona, Ph-D., a citizen of Spain, hereby declare as 
follows: 

I am a fully trained biologist. Having studied biology at the Uriiversidad 
Autonoma of Barcelona, and graduating in Biology, I received from 1987 to 1992 
a doctorate (Ph.D,) from the University Louis Pasteur Strasbourg in Molecular 
and Cell Biology specialty Neurochemlstry. I have been employed by Abbott 
GmbH & Co, KG and formerly by Knoll Aktiengesellschaft of 67061 Ludwfg- 
shafen, Germany for 1 1 years as research scientist in tho field of CNS disorders 
including neuropsychiatry diseases and neurodegeneration. I have been work- 
ing In the field of serotonin receptors since 1992, I am therefore fully conversant 
with the prior art, * 

I am the inventor of the subject-matter disclosed and claimed in Appl. Ser, No. 
09/869,81 4 and I am therefore familiar therewith, 

1 have read and fully understood the Office Action of May 22, 2003 and the ref- 
erences cited therein by the Examiner and conceived the experimental tests 
given in the specification of Appl. Ser. No, 09/869,814 or as described betow. 

Under my supervision, in vitro screening processes were performed in order to 
identify compounds which are suitable to treat cerebrovascular disorders such 
as migraine. Said processes comprised determining the binding affinity of candi- 
date compounds for 5-HT5A and 5-HT1 D receptors. In particular, those com- 
pounds whose binding affinity for5-HT5A receptors is least 10-times higher than 
the binding affinity for 5-HT1D receptors were read out. inter alia the following 
compound was identified having the binding affinities as indicated: 
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- HK02-01 (Kj 5 ^ - 3.3 nM; Kj ** TlD >1000 nM) 

Thus, compound HK02-01 binds to the 5-HT5A receptor with an affinity that Is 
more than 1 (Mimes higher than its affinity for the 5-HT1 D receptor 

4. Sumatriptan Is currently used rn the treatment of migraine. For sumatriptan the 
binding affinity for the same receptors are as indicated; 

- Sumatriptan (K> >1000 nM; K t *~™ D ^ 3 nM) 

Thus, in contrast to the above compound HKQ2-01, sumatriptan binds to the 5- 
HT5A receptor with an affinity that is more than 10-times lower than its affinity 
for the 5-HT1 D receptor. 

5. Further, I evaluated whether the above compound HK02-01 is expected to be 
useful In a method for treating cerebrovascular disorders such as migraine. I 
asked Prof. Dr. Wolfgang Hanke at the Institute for Physiology of the University 
Hohenhelm at 70593 Stuttgart, Germany, to Investigate the effects of said com- 
pound in the retinal spreading depression. 

6. Retinal spreading depression (rSD) is a well-recognized model for evaluating the 
efficacy of compounds in the treatment of migraine (see Fernandez de Lima 
V,M. et al. (1 993) Brain Res. 61 4: 45-461 : also refrerred to In the specification of 
Appl, Ser. No, 09/889,81 4). 

Spreading Depression (SD) is an example of a physiological response of the 
neuronal tissue. It has been observed in all parts of the CNS, including the ret- 
ina. Such SD waves after a proper stimulus (mechanical, chemical or electrical) 
propagate through the tissue with a velocity of 3-5 mm min" 1 and consist of a 
short period of hyper excitation, followed by a longer period of complete sup- 
pression of electrical activity of the tissue involved. The waves are accompanied 
by a variety of other changes, like potential changes, changes in ion homeosta- 
sis, changes in ion channel parameters and in cellular volume. The SDra a trar^ 
sient phenomenon; the tissue completely recovers after several minutes. 

A compound that significantly decreases spreading velocity, is expected to be 
effective in the treatment of migraine. 
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7. Prof. Hanke determined spreading velocity as follows: 
7.1 Chemicals 
7.1.1 Ringer 

Retinas were perfused with standard ringer solution of following composition: 



100 mM 


NaCI 


SmM 


KCI 


1 nM 


MgSO* 


1 mM 


CaC^HzO 


1 mM 


NaH 2 P0 4 


30 mM 


NaHCOs 


1.0 mM 


' TRIS 


30 mM 


Glucose 



All substances except CaCfewere dissolved in aqua bidest. The pH was ad- 
justed with HCI to 7,5, then CaCfe was added and pH was adjusted to 7,4. The 
used salts were obtained in p.a, from Fluka, Merck and Sigma in Germany! 

7.1.2 Applied test compounds 

HK02-O1 and sumatriptan were dissolved in 1 % DMSO {Dimethylsulfoxid). 1 % 
DMSO alone had no effect on the investigated parameters of the rSD. 

7.2 Setup 

The set up was mounted on vibration-damped table. It consisted of an aluminum 
plate with four hollows for the petri dishes, a heating pad, a perfusion system 
containing two four-channel peristaltic pumps with tube system and one mov- 
able camera, that was mounted on a motor driven carriage. The retinas were 
perfused with ringer solution with a constant rate of 1 ml/min. 

All experiments were stored on video tapes for later evaluation of the different 
wave parameters with adequate software. The video equipment contained cam- 
era video recorder, monitor and video processor. 

7.3 Preparation of the eye»cup 

For the experiments, chicken in the age from 5 to 21 days were used. After de- 
capitation the eyes were removed out of the eye socket. Eyes were sectioned 
close to the equator and vitreous body was removed with tweezers. The noste- 
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in a petri dish and put into the set-up where they were perfused with ringer solu- 
tion. Before the measurements started the retinas were allowed to recover lor 30 
min. 



7.4 Protocol 



For the velocity experiments several retinas were measured in parallel. The 
waves were elicited mechanically by gently touching the retina with a fine tung- 
sten electrode. After each elicited wave the temperature was controlled. Then 
the camera was positioned over the next retina, where the next wave was elic- 
ited. After the same procedure has been carreid out with all retinas, the camera 
was moved to the first retina again. After 30 minutes recovery a new measuring 
cycle started* The first two waves were taken as controls wfth standard ringer so- 
lution. Immediately after the second measuring cycle the perfusion solution was 
changed. The standard ringer solution was then replaced by ringer solution plus 
the test compound. Five cycles with test compound were measured followed by 
two cycles with standard ringer solution to see whether the effects were reversi- 
ble, 

7,5 Data evaluation 

The velocity was measured by measuring the time the wave front needed to 
travel over a defined distance on the monitor. The data were calculated in 
mm/min. The means of the controls were taken as y- 1 ; means of wave velocity 
under the action of test compound were compared to the control. 

Significance was calculated with adequate software (Graph Pd Prism, Mest). 

8. Prof. Dt, Hanke reported the following results; 



6.1 HKO2-01: 



The spreading velocity of the waves is summarized in the following data table 
(relative spreading velocity (y) for all concentrations at different times of stimula- 
tion). The value at t = 0 is the mean of the controls and set to y = 1 . Values are 
given as means ± SEM. 



Time 


10 nM 


30 mM 


45 mM 


60 


75 *iM 


100 pM 




y 


SHM 


n 


y 


SEM 


o 


y 


SEM 


n 


X 


SEM 


D 


y 


SEM 
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y 


SEM. 


n 


00 


1,00 
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1,00 


0,00 
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0,00 
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0,04 
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0,04 
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0,99 
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0.03 
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0,88 


0,04 
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0,00 


1 


0,80 


0,11 


4 


90 


0,9* 


0,04 


8 
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0,03 
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HK02-01 significantly decreases spreading velocity. As can be seen, the higher 
the concentration of HKO2-01 the more effectively the spreading velocity is de- 
creased. HK02-01 Is thus be expected to be useful for treating migraine. 

8.2 Sumatriptan: 

The spreading velocity of the waves is summarized in the following data table 
(relative spreading velocity (y) for all concentrations at different times of stimula- 
tion). The value at t = 0 is the mean of the controls and set to y = 1 . Values are 
given as means * SEM. 



9. 



10. 



Tin» 


400 uM | 500 uM 


500 uM 


ImM 




y 




n 


y 


SEM 


n 


, y.. 


SEM 


D 


r 


SEM 


00 


1,00 


0,0 


□ 


1,00 


0.00 


2 




0,00 


2 


1,00 


0.00 


20 


0^2 


0,02 


0 


0,97 


0.03 


2 


0,85 


0,00 


I 


0^77 


0,07 


40 


0^3 


0,01 




0,88 


0,00 


1 


0,81 


0.02 


2 


0,70 


0,06 


60 


<V>3 


0,01 


□ 


0,88 


0.00 


1 


0,83 


0,00 


2 


0^* 


0,04 


SO 


0,95 


ro,oi 




0,88 


0,00 


2 


0,82 


0,01 


1 


0.69 


0,02 


100 


0.98 


0,02 


Q 








0*84 


0.08 


i 







y 


SEM 


» 


1,00 


0,00 


3 


o,« 


0,02 


3 


OAS 


0,08 


3 


0,54 


0.02 


3 


0*52 


0,04 


2 









Sumatriptan significantly decreases spreading velocity. As can be seen, the 
higher the concentration of sumatriptan the more effectively the spreading veloc- 
ity is decreased. This confirms that sumatriptan is useful for treating migraine. 

Further, from the above results it can also be seen that the compound having a 
higher binding affinity for the 5-HTSA receptor than for the 5-HT1D receptor (i.e. 
HK02-01) decreases spreading velocity more significantly than the compound 
having a lower binding affinity for the 5-HT5A receptor than for the 5-HT1 D re- 
ceptor (i.e. sumatriptan). This shows that migraine is associated with the 5-HTSA 
receptor. Moreover, since sumatriptan is known to be effective in the treatment 
of migraine, it is thus reasonable to expect that compounds having a higher 
binding affinity for the 5-HT5A receptor than for the 5-HT1 D receptor (such as 
HK02-01 ) be even more effective in the treatment of migraine. 



The undersigned declares further that all statements made herein of his own 
knowledge are true and that all statements made on information and belief are 
believed to be true, and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishably by. 
fine of imprisonment, or both, under section 1001 of title 18 of the U.S. codB and 
that such willful false statements may jeopardize the validity of the above- 
identified application or patent issuing thereon. 

i \ [lj t ^_ 

Ludwigshafen, .ffi'M.\.&$!>. 
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